Abstract 8-Allylchromone derivatives 5-7, 10 and 11 were prepared starting from 8-allylchromone-3-carboxaldehyde 4. Basic rearrangement of oxime 8 and/or carbonitrile 9 gave 8-allyl-2-aminochromone-3-carboxaldehyde 12. Chromeno[2,3-b] pyridines 14-20 were prepared via the reaction of 12 with malononitrile, cyanoacetamide, ethyl cyanoacetate, phenylthioacetonitrile, ethyl acetoacetate, ethyl benzoylacetate and barbituric acid. Structures of the new products have been deduced from elemental analysis and spectral data (IR, 1 H NMR and mass spectra).
Introduction
Chromone derivatives drew much attention because of their activity against the human immunodeficiency virus (HIV-1) [1] [2] [3] and their broad anti-inflammatory, 4 antitumor, 5 antibacterial, 6 antimicrobial, 7 antifungal, 8, 9 antibiotic, 10 and insecticidal activities. 11 Chromones bearing an allyl group at position 8 have a special medicinal importance; 8-allyl-2-styrylchromones were used as inhibitors for the growth of tumors. 12 Also, the 8-allyl derivatives were used as a precursor for the synthesis of the 8-acetic acid derivatives which exhibit anticancer properties. [13] [14] [15] Heteroannulated chromones showed significant biological activity including pharmacological, 16 anti-inflammatory and antiplatelet activities.
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Results and Discussion
In the course of the present work, some new chromone derivatives bearing the allyl group at position 8 have been synthesized starting from 8-allylchromone-3-carboxaldehyde 4. The synthetic route of compound 4 is depicted in Scheme 1. Standard procedures were used to convert 2-hydroxyacetophenone 1 to its allyl ether derivative 2 which under Claisen rearrangement gave 3-allyl-2-hydroxyacetophenone 3. 14 Condensation of 8-allylchromone-3-carboxaldehyde 4 with hippuric acid in boiling acetic anhydride containing freshly fused sodium acetate gave the oxazolone derivative 5 (Scheme 2). 18 The IR spectrum of 5 showed two characteristic absorption bands at 1803 (C=O oxazolone ) and 1657 (C=O γ-pyrone ) cm -1 . Its 1 H-NMR spectrum exhibited two characteristic singlet signals at δ 8.21 and 9.75 ppm assigned to the H-2 and olefinic proton, respectively. Also, condensation of 4 with barbituric acid in dry pyridine gave 5-(8-allylchromon-3-ylmethylene)-1,3-dihydropyrimidine-2,4,6-trione 6 (Scheme 2). Its 1 H NMR spectrum showed two singlet signals at δ 8.44 and 9.77 assigned to H-2 and the olefinic proton, respectively, in addition to two exchangeable signals at δ 11.37 and 11.47 ppm attributed to 2NH protons. On the other hand, treatment of carboxaldehyde 4 with dimedone in dry pyridine gave 3,3,6,6-tetramethyl-9-(8-allylchromon-3-yl)-1,2,3,4,5,6,7,8-octahydroxanthene-1,8-dione 7 (Scheme 2). When compound 4 was allowed to react with hydroxylamine hydrochloride in boiling ethanol, the oxime 8 was easily obtained. Dehydration of the latter compound by acetic anhydride afforded the corresponding carbonitrile 9 (Scheme 3). It has been reported that chromone derivatives bearing an acidic groups at position 3 displayed antiallergic activities. 19, 20 Thus, in the present work some analogous compounds containing the allyl moiety at position 8 were prepared. Reaction of the carbonitrile 9 with sodium azide in the presence of aluminum chloride in tetrahydrofuran afforded 8-allyl-3-(1H-tetrazol-5-yl)chromone 10. On the other hand, the action of 0.05M sodium hydroxide solution or concentrated ammonium hydroxide solution on 8-allylchromone-3-carboxaldehyde-oxime 8 or 8-allylchromone-3-carbonitrile 9 results in opening of the γ-pyrone ring followed by recyclization to give 8-allyl-2-aminochromone-3-carboxaldehyde 12 (Scheme 4). 22 Using ammonium hydroxide solution gave a superior yield and pure product. The IR spectrum of 12 showed characteristic absorption bands at 3304, 3175 (NH 2 ), 1665 (C=O aldehyde ) and 1635 (C=O γ-pyrone ) cm -1 ; its 1 H NMR spectrum showed signals at δ 9.62 and 10.13 ppm assigned to NH 2 and CHO protons, respectively. The structure was further confirmed from its mass spectrum, which exhibited the molecular ion peak at m/e 229 and the base peak at m/e 201. Treatment of 12 with hydroxylamine hydrochloride in ethanol yielded 8-allyl-2-aminochromone-3-carboxaldehydeoxime 13. H NMR spectra were measured on a Varian Gemini spectrophotometer 200 MHz using DMSO-d 6 as solvent and TMS (δ ppm) as an internal standard. Mass spectra were obtained using a GCMS qp 1000 ex Schimadzu instrument (70 eV). Elemental microanalyses were performed at the Cairo University Microanalytical Center.
8-Allylchromone-3-carboxaldehyde 4. Phosphoryl chloride (14 mL, 153 mmol) was added drop wise to a pre-cooled DMF (37.5 mL, 500 mmol) and the mixture was stirred at room temperature for 30 min. Then 3-allyl-2-hydroxyacetophenone (7 mL, 39.8 mmol) was added drop wise with continuous stirring. The mixture was stirred at room temperature for 2h, left overnight and poured into crushed ice (50 g). The solid obtained was filtered, dried in air and crystallized from petroleum ether (60-80) to give 4 as yellow crystals, yield 3.5 g (42%), m. Hz, H-1'), 5.07 (2H, m, H-3'), 6.04 (1H, m, H-2'), 7.37 (1H, t, J = 7.6 Hz, H-7), 7.62 (1H, d, J =
